Abstract-In this paper we obtain at least 61 new singly even (Type I) binary [72,36,12] self-dual codes as a quasi-cyclic codes with m=2 (tailbitting convolutional codes) and at least 13 new doubly even (Type II) binary [72,36,12] self-dual codes by replacing the first row in each circulant in a double circulant code by "all ones" and "all zeros" vectors respectively.
I. INTRODUCTION
A linear binary code   , , C n k d is a subspace of 2 n F of dimension k . The 2 F is a field of two elements: 1,0, where the summation is a logical XOR and multiplication is a logical AND. The 2 n F is n-tuple of 2 F . The codeword weight d is a minimal number of non-zero component in any codeword of code C . The quasi-cyclic code is a code for which every cyclic shift of a codeword by m symbols yields another valid codeword, where 1 m  . The quasi-cyclic code of 1 R m  consists of m circulants. A circulant is a square matrix where the next row is obtained by one element cyclically shifting to the right the previous row. The cyclically shifting to the left will result an inverse circulant. The tailbitting convolutional code of 1 2 R  is a quasi-cyclic code with 2 m  , where the columns of the circulants are mixed to form a compact mixed polynomial string. The mixed polynomial string is a non-zero part of the generator matrix row. Self dual codes are a powerful class of codes. Self-dual code C is a code with coding rate , , , , 0, 0, 0
Note that the generator matrix produced by two circulants: the forward and the inverse with the same first row is a generator matrix of a self-dual code. The standard inner product between the first and second row in the first circulant will be:
and in the inverse circulant the result will be 
is called pure double circulant [3] . The connection between quasi-cyclic and pure double circulant is established by theorem 1.3 from [2] . The code C generated by
can also be generated by
The theorem 1.1 from [2] established that
words to avoid zero-weight codeword must satisfy
The possible weight enumerators for singly even self-dual codes of length 72 are given in [5] 
The possible weight enumerator for doubly even self-dual codes of length 72 is given in [11] 
Our database of singly even [72, 36, 12] self-dual codes includes 1088 codes from [4] [5] [6] [7] [8] [9] .
Our database of doubly even [72, 36, 12] self-dual codes includes 429 codes from [5] [6] [7] [8] [9] [10] [11] [12] .
In [13] we find a new singly even [72, 36, 12] A construction from [13] which includes the following. In the forward circulant we replace the first row with "all zeros" vector and in the reverse circulant we replace the first row with "all ones" vector. Then we verify this code by the full weight enumerator analysis. The obtained doubly even self-dual codes are not pure double circulants. All doubly even pure double circulants of length 72 are listed in [10] . The replaced row is a linear combination of the other rows so the obtained code is a quasi-cyclic code with 2 m  .
We provide the exhaustive search for polynomials that satisfy the given conditions.
III. MAIN RESULT

A. New singly even self-dual codes of length 72
We have obtained 307 singly even self-dual codes with minimal weight codeword Fig. 1 . The generator matrix G of self-dual tailbitting convolutional code for n=72, k=36, P=(1111001011)2 with 483,
The mixed polynomial string (non-zero part of the first row) is q= [1,1,1 ,1,1,0,1,1,0,0,0,0 ,1,1,0,1,1,1,1 ,1] . The odd positions are occupied by [ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 0 1 1 0 1 1 1 Fig. 2 . The generator matrix G of self-dual code for n=72, k=36, P=(11100110111)2 with 2424    . 
